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(54)Tltte: PROJECTION EXPOSURE METHOD AND SYSTEM 


^-1 



A projection exposure method w^abie of keeping a liquid (7) filled between a projection optical system (PL) and a wafer (W) even 
while the wafer (W) is being moved when a liquid immersion method is used to conduct an exposure, wherein a discharge nozzle (21a) and 
inflow nozzles (23a, 23b) are disposed so as to hold a lens (4) at the tip end of the projection optical system (PL) in an X direction. When tiic 
wafer (W) is moved in a -X direction by an XY stage (10), a liquid (7) controlled to a preset temperature is supplied fiom a liquid supply 
device (5) via a supply pipe (21) and the discharge nozzle (21a) so as to fill the portion between the lens (4) and die surface of the wafer (W) 
and die liquid (7) is recovered firom the sur&ce of the wafer (W) by a liquid supply device (6) via a recovery pipe (23) and die inflow nozzles 
(23a. 23b), the supply amount and recovery amount of the liquid (7) bemg reguhtted according to a moving speed of the wafer (W). 


mh^^^^^ (PL) (h^xA (w) t(Dm\zmi^ (?) ^mtzLm 
i<^^:it^^x^^^^mm^yjmx$>^o i^m^t^m (pd <D^i^^(D 
vyx (4) ^x:^rsiic^Ocfcaicsm>/x;u (21 a) <h§itAyx;u 

(2 3 a, 2 3b) ch^EgT^o XYX^->^ (10) {CckoTr>X 
)\ (W)^^-X:;^r6](C^»l$ti:^^{C. S5f*:^,^^^g (5) ckD^^il^t^ 
(2 1) St/#tByX;U (2 1a) ^in^LTp;f^(Z)ra^Hi^^$n/i:?i^ 

(7) ^U>X (4) (hr^XA (W) ^m^(f^f^^mfz,^^o\z^i^ 

L> ?^#:^^JI^^S (6) (Cct DmiR^ (2 3) ]3:t/?jfEA / X;i/ (2 3 a, 
2.3b) ^^TM^T^XA (W) ^lH^^WlW (7) $:[EliRrSo "^XA 

(w) (i^i^mm.mz^s\:.xWL^ (?) (Dm^^mRt^mi^momm^nvo 
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a T-T x ^ A - > ^7^14 ± fe^-r J6 ffl e. n § 
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ytmm^^^m^nx^^^. mmti^mmyt'^mtLx. 7.v^-j^'T> 

tzfiK mjG.x\t.u^^)vt^jL/\t^mmM^vxm^^n'D7.T-y:f 
• 7> H • 7.^^ >:^^(D^mmytmmh^^B-^nx^^^. 
20 ^mm^i^mizmxh>tix\^^^^m^^^(Dmmm\t. mm-t^m^ 

it^^m^&itLxiir,^ i^myt^m(Dmn^^mi^Lx^x\^^^. ^ 

LX. m&.±m(Dm^^^it. K r FX^^v'T 2 4 8 nmffe 

25 S7&t, HlC^iftScDA r FX^vVW— tf(7) 1 9 3 nmfe^ffl{b$n^ 
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5 = k2 • A/NA' (2) 
5 CdT, AHm^iS:^, NA\tnmyt^^<Dmn^. k, . kz 

n-b7.#I^Tfe-5o (1) 5C> (2) ^cfcO> j!S?^^R^ii5J6'5;^J6tC, 
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15 ^mi^mm\B\^o-'m(DMmmit\zi^ijt-'r^itmz. mytm&<D3Eu^ 

tvx. mmmfjmm^nx^^^o z.rnt. ^s^7t^m<^T®<h'^xA 
20 ^mtom^Tk. x\t^mmmm<Dmi¥xmrcv. mi^^xcDmyt^o) 

m) iztj:^z.t^mmLxmmm^\^±'r^tmz. mj^mm^mnm 

\zU.i^'t ^ t\^^ h(DX-h^o 

z.<Dmm.m^. TsT-yzf ' 7>F • ^) v:f^^<D^^n%'^m.\zw■ 
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mf}^^^^m<Df^i <D^^m^:i3mizj^n\,t. mmmmm^nx. 

(PL) o^J^gPtS^ (W) i^<r>fSiii'^^(DWL*^^xmz-^t\. 
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:k\z. :^mmiz^^mi (D^Bmytmrnt. n^M-h.-v-^T.^ (r) 
^mm\^^ (R) (Dn'^-y^^mn.^^ (pl) ^^lt 

s>K (w) ±.\zi^^-r ^^^m%^m.\z^^^x . ^(Dmm. (w) 

bT^«}$i3:^S«Xf^-'>' (9. 10) ^0^^%^% (PL) 
(D^(D^Wl (W) (4) (7D^)^gK<i:-?-<7)S« (W) <Dmn 

}^(Dm^mtz.rxo\z. m^m<Dum (2 1 a) ^^bTm^;^f^{ca 

oTm^<Z)^^#^ (7) ^mH^r^mW^^Wim. (S) i:, 
BB^ (2 1a) tmz^(Dm'^l3\P\\Z^(r^n%\i'-h.(0^^^^^^tS 
^o\zUm.^ntzm^m<DUm (2 3 a, 2 3b) $;^bT^<Z)S« 
(W) <D^^fi^^^<D^W (7) ^miRT-SIS^^^tHlilXSM (6) Ji^W 

^(DS^7.7^~v^ (9. 10) ^mwi\.x^(Dmm. (w) ^^<Dm 
1 13 <fc o T2^^Bj (^m 1 <z)Sj^g^:^& ^i^js-r s c t j^^T^ . 

^fe, ^<Dl^t<7)#^l&ffl<7)i2^ (2 1a) Rt/#mffl©ga^ (2 3a, 

2 3 b) $^M6<3{C18 0° lH]tebfcSHe<om 2 C7) 1 ^<D{*$&ffl (DiBff 
(2 2 a) , J^t;^Smffl(^Be^ (2 4 a. 2 4 b) ^m^^f ^ Z. hfjm^ 

SIS (W) ^^(Dm^(D:^^tS.M(D:ifji^\zum't^ 

mzit. l^<7)g51f <£fflVi^;i<i:T, ^(©^J^^^^ (PL) (D 

^t^^t^(Dmm (w) (D^ffi<j:<^r^^-e<^?^^ (7) \zj:t)^^\zm 

^Tz. ^(D^mm^^Wt-^T.^ (R) tS« (W) i:*-?-<^19:j^^ 
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(PL) izii^Lxmrn^wibTmyt^n^^^nytrnT^^m^. 
^<Dm^:^\^^tM^nytm(D't(Dmu (w) <D^^ij\^'v$>^^tf}^M. 
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1 a) ]S^t>'^^mffl(^SeW (2 3 a. 2 3b) fd^f^i-^IBST 1 ^> X 
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10 ^m^^^tiim^i^^^o c:<z)^^> S« (w) $:^c^Rff5t(^;^iBifcit 

^'T^lf^lZT.y^yZf^m^^^MiZh. ^<D^m^^^ (PL) 

(W) (Dmm t<Dm^^(Dmi^ (7) tC«J;0^feL^^frt 

<^(D^^^^% (PL) (D^^^iitO^m. (W) (^^®i:<DrBl{C- 

20 *^c. ^(T^sts (w) (D^m\zm%^-^ti^^(DW.w- (d -mt 

25 (W) (D^M^^^<^tti^X^^. ^0mW-^tm^\:L-'2x\zM't^M 
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(R) \zmm't^mm?fi (i) ^©■7x^a)/^^->a)ii^s<s 
(w) ±\zm.^r^nmyt^^ (pd t. ^(omu (w) ^uni^x 

5 (9. 10) ^(D^^^^^ (PL) (D^ 

(DM^ (W) <aiJ<^7t^^^ (4) 09ci^3t^<^mi& (W) (;)^®«i:(7) 
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m^cDm^ (7) ^{i^j^'r^?^^^^*^^® (5) t. ^<Dm^m(Dmm 

(2 1 a) <i:^lr^<?:)m^;^f^^C^<^^7^t'-A(7)Ha|^^^t (4) 
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(w) (7) ^m^sL-f^^i^m^^fS: (6) t^&m 
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i^Lx^<D^n^ 7.m(DmwL (w) jitc^^-r^s^xs^r^^. 

(PL) cD^a:>st5 (w) (4) (D^c^mt^ 
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th\z. ^(D^^myt^. ■^(Dmm<D^^:^\^\zmm'DX^(Dmi^ 

(7) ^?iftf C<h7^^M*LVio 

^tz. ^<Dmm (w) (D^ibiia^fc^&DT-ecD^^: (7) omm^m 
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(7) ^mi^-r^mi^mi\sLmm (6) ^Micn^sctT&^Msui^i. 
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m^^^Mmz^m-r^'S^^w^'^^^o b^^bfcCT^^*^, mi^7 \zmm-t^ 


wo 99/49504 


12 


PCT/JP99/01242 


n\tm^l. AXtb^itib. K r FX^v^l/— tf^<C>ISS2 4 8 nm 
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a. 23b (0 2#M) 7&t|HS3nT:B0, S^ffi 7 XJU 2 1 a 

2 i^^vxmw^^^m.^\z^m.^n. oftA/xji/2 3 a, 2 3b« 

<DmmyX)V2 1 a, S:U^'»1tA/X;i'2 3 a. 2 3 b^«{^ 1 8 0°® 
^L;tiBg<7) 1 1l^(DyX)V. RZS^(DU>X4(D^1^^^Yy5\^\zmtS 

^v\zi^m.-^nTz2n(DmmyX)v. jsLzsmxyxjvhmm-^nx^^^c 
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' mm\^rc^w:xm<D iMoymiay X}V2 2 a> sti^ditAy x;u2 4 a, 
2 4 b7!>^*@sg$n, #aiyx;w2 2 an#^i&if2 2 ^:fM.Ti^^fJ^)^^i^ 

09cm^ 4 A^Y :^\^\zmts 2M<Dmih y X)VRz:^mA y X)v t(DiiLm. 
27affi. -Yyj\^m\zmxjX)V2^ a, 2 9 b 7&«^n^*ni2g$ n> 

mihyX}V2 7 a«f*l^t=2 7^^bTl^#:f^M^S5tIl^ig$n, Sit 

Ay x;i/2 9 a, 2 9 btiii]iixW2 9 ^iti^xmwmi'isLmme \zmm^ 

nXViSo *;^c, l^(7)#ai/X;W2 7 a, iRtJ^MAy XJl/2 9 a, 2 
9 h^mil 8 0 " |E]^b:feS2«TSiJO l*K7)#aiyX;W2 S a. SlU 
8iEAyX;U3 0a. 3 0 b 7&^*iBfi$ n, #til / X;i/ 2 8 a ^i^^^^ 2 8 
$^UT?S^#^/^Se5(w^^$n, ^AyX>IU3 0a, 3 0blilll»IX 

3 0 &:n^bT?ge#:[eIiR^g6 Hg^M^nxVi^o 5 Ji. 

fi^j^t=2 1. 2 2, 2 7, 2 8 CD^>7'J:< <hfe-tP$r:l>bTl/>X4CD5fe 

S6 tiUllRIf 2 3 . 2 4, 2 9. 3 0 (D^?^C< 1 1>— OSr^bT^(7)?iS 
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mw^^^u^ \z^y)'m^(Dmm.\zmm-^nx\f^^it^. -^xaw^® 

cD?a^PM7&mt^nT, ^^<D^tc^i;^l*tc<t^'^XA(;^M0!S(cJ; 
^a^ai^t)-y:*»m^<7){£T^g&<Ci:^^T^^o fi^-^T. EGA (x> 
y\>7. h • ^n-A;i/ • T^-r^> b) :&^<^>T^-r ^ > h(^<fc"5 1::. 
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7^43, X^^fS], XHY^|^ay6^^>^#:7(D#^*&SLr)^lHllR^fToyX;pfc 

mz: mw7<Dmmm. Rumi^m<Dmmismiz^\^^xmmr^o 
i^7\t. 5b<d1j\^ (-x:&r^) \zmn. mxy X)V2 3 a. 2 
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Vi. Jtt/lHlJK»V o SrPi^-r^o BP-^. ^$012?^ 1 4 7 CD#^S^ 

Vl=Vo=D«v'd (3) 
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miz\t. $fe^^3 2 A<Dm.T<Dmm<Dm^mm\zu^^ jvo-^o/^^ 

^ 7&^)ii^^fT n ^ . 
i^m\z^^^x^^^m%^\t.WLm.^<n>mwi\z^^x. u>xs 2 ^i-j? 

«igV^m?^lC/j:oT*3 0\ ^myt^^PLA(DU>X3 2(D^1^^3 2 

A^xiD\^\zmts^^\z+x:^\^m\z3m<Dmmyx)V2 1 a-2 1 c 
20 T^^'gfia^n, -xijmmiz2m<Dmxy X)V2 3 a, 2 3h^mm-^n 

^Lx. mmjX)V2 13-21 c«#^j^W2 1 ^1^t[.xmw^^^^m 
mbizmm^tis mx/X}V2 3 a, 2 3b\,tmissi'^2 3^if\-vxmi^ 
miR^ge n^iit^nTVi-So t.rz. mmyX)i2 1 a~2 1 c tottx 

25 /X;U2 3a. 2 3 b i: ^Itl^ 1 8 0 ° mfebfeSfimiC, SfffiyX;U2 
2 a~2 2 c tm\yX}V2 4 a. 2 4b <h*SHSbTVi§. mti^^X 
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;i'2 1 a~2 1 c t.m.XJX)V2 4 a, 2 A h 15 mz^'S.\zmm 

Sm>'X;U2 2 a-a 2 c (hiJlEAy X;U2 3 a. 2 3bi:«Y;6r 

\u\\z^mzun'^ri. smyx;i/2 23-22 c«^^W2 z^irvx 

-B:T^SII^^fT^«'&lCJi> #^«&W2 1, mmyX)V2 1 a~2 1 c, 

iHiiRW2 3> :RtJ^'mAyx;i'2 3 a. 2 3 h ^mm vxm^Wi^^M s 
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